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Abstract of JP20031 38449 

PROBLEM TO BE SOLVED: To provide a woven fabric having a high density and flexibility, espe daily 
a polyester fiber woven fabric having excellent flame retardancy, and to provide a method for producing 
the same. SOLUTION: This high density woven fabric using synthetic ultra fine multi- filament yarns 
having a single filament fineness of <=a7 dtexat least as warps and/or wefts is characterized by 
having a cover faciQLQF<i>=2M0jrid a hardness coefficient satisfying the following expression (1)- 
hardness coefficient = (BT+BW)/(spiecific volume)<=0.15. wherein BT Is a fiexural rigidity 
(gf.cm<2> /cm) in the warp direction by KES measurement; BW is a fiexural rigidity (gf.cm<2> /cm) in 
the weft direction by KES measurement; specific volume (cc/g). CF= NTx DT<1/2> , wherein, NT is 
warp density (war/inch); DT is weft fineness (dtex)x 0.9;- NW is weft density (weft/inch)- DW is weft 
fineness (dtex)x 0.9. 
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(54) HIGH DENSITY WOVEN FABRIC AND METHOD FOR PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a woven fabric having a high density and flexibility, espe 
cially a polyester fiber woven fabric having excellent flame retardancy, and to provide a method 

for producing the same. 

SOLUTION: This high density woven fabric using synthetic ultra fine multi- filament yarns 
having a single filament fineness of <0.7 dtex at least as warps and/or wefts is characterized by 
having a cover factor CF of >2,400 and a hardness coefficient satisfying the following 
expression (1): hardness coefficient = (BT+BW)/(specific volume)<0.15, wherein BT is a flexural 
rigidity (gf.cm2/cm) in the warp direction by KES measurement; BW is a flexural rigidity 
(gf.cm2/cm) in the weft direction by KES measurement; specific volume (cc/ g). CF= NT x 
DTI/2, wherein, NT is warp density (war/inch); DT is weft fineness (dtex) x 0.9; NW is weft 
density (weft/inch); DW is weft fineness (dtex) x 0.9. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Densely textured fabrics which single-yam firwness is the textiles which come to use 
the synthetic-fiber super-thin multifilament yam of 0.7 or less dtexes to a part of warp and/or 
woof at least, and a cover factor CF is 2400 or more, and are characterized by a hardness 
multic^ier satisfying following the (1) type. 

Formula (1 ) hardness multiplier = the flexural rigklily (gf-cm2/cm) of the droction of warp by 
(BT+BW}/(*pecific volume) <=0.1 5 BT:KES mHsurflment. flexural rigidity of the direction of the 
woof by BW:KES measurement (gf-cm2/cm) 
Specific volume (cc/g) 

CF=NTxDTl / 2+NWxDW 1/2 — (1) — here — NTwarp consistency (inch/) and DT warp 
fineness (dtex) (a woof consistency (inch/), DW: x 0.9. NW: woof fineness (dtex) x 0.9 [Claim 2]) 
Densely textured fabrics according to claim t characterized by having the fire retardancy which 
synthetic-fiber supef~thin multifilament yam becomes from the potyestar which comes to 

contain 500-50.000 ppm of Lynn atoms. 

[Claim 3] Densely textured fabrics according to claim 1 to 2 characterized by water pressure- 
proof being more than 700mmH(s]2O. 

[Claim 4] How to marurfacture the densely textured fabrics according to claim 1 which skigte- 
yam fineness is 0.7 or less dtexes, and the priming contraction SHW is the textiles which come 
at least to use the synthetic-fiber super-thin multifilament yam which is 2IA or less to a part of 
warp and/ or woof 5% or more, artd a cover HcXxtr CF is 2400 or more, and are characterized by a 
hardness multipBer satisfying following the (1) type. 

Formula (1) hardness muttiplier = the flexural rigicKty (gF-cm2/cm} of the dvection of warp by 
(BT-t-BW)/(specific volume) <=0.1 5 BT:KES measurement flexural rigidity of the direction of the 
woof by BW:KES measurement (gF-om2/cm) 

Speciftc volume (cc/g) 

CF=NTxDT1 / 2+NWxDW 1/2 (NT: (1) being here a warp consistency (inch/). DT: warp fineness 

(dtex) (a woof consistency (inch/), DW: x 0.9, NW: woof fineness (dtex) x 0.9 [Claim 5])) The 

manufacture approach of ^e densely textured fabrics according to claim 4 characterized by 

performing shrink -proofing to the textiles by which weaving was carried out. 

[Claim 6] The manufacture approach of the densely textured fabrics according to claim 4 to 5 

characterized by the single-yam finertess which rate of strain extended more than by 20S-1 

using the synthetic-fiber super-thin multifilament yam of 0.7 or less dtexes. 

[Claim 7] The manufacture approach of the densely textured fabrics according to claim 4 to 6 

characterized by the difference of the initial **** resistivity before and behind priming 

processing using the synthetic-fiber super-thin multifilament yam of two or less [ 300kg //mm ], 

[Claim 8] The manufacture approach of e densely textured fabric according to claim 4 to 7 that 
the twist multiplier K (=TxrootD;T is m and a number of twist time / D is 
TOTARUDESHITEKKUSU xO.9 of a synthetic-fiber 6i«er-tNn multifilament line of thread) is 
characterized by carrying out throwing and carrying out weavirtg on 1000 or less eorwCtiens. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Held of the Invention] This invention relates to supple textiles, especially polyester fiber te'<tiies 

excellent in fire retardancy, thoug^i it is high-density. 

[0002] 

[Description of the Prior Art] Conventionally, there were what carried out rubberizing to the 
textSe, ar>d ■ textile which coated the ptriyvmyl chlorida as waterproof canvas which has a water 
resistinc property. Atthough such waterproof canvas was excellent in waterproofhess, since it 
was very easy to be steamed, it was not wAiat can be used for sport garments. In recent years, 
many things which made the textile laminate the thing which wet coating of the polyia-etharw 
solution was carried out [ thing }. and made mieroporous structure form in a textile at a coating 
layer, the polyurethane which has the polytetrafluoroethylene ftim or hydrophilic property in 
which extended ar>d mieroporous structure was made to form, artd polyester film have come to 
be used for the sport garments field as waterproof canvas which has moisture permeability. 
However, the problem that a hand becomes hard also about these coating textiles and lamination 
textiles remains. 

[0003] Super-thin multifilament usage's densely textured fabrics are proposed as moisture 
permeation waterproof canvas with a good hand to this problem. Although super-thin 
muttifilament densely textured fabrics had the outstarKling moisture permeability and moderate 
waterproofhess, since it was densely textured fabrics, when the restraint of warp and the woof 
was strong, and the skid between fiber decreased extremely ar>d used it as an obiect for 
garments, only the hard Mng could stil do aesthetic property, but the further improvement was 
desired. 

[0004] Moreover, the same function is called for also in the rraterials application, for example, 
the actual cortdftion is that the ease of carrying out of carrying i.a„ compactability. is firmly 
desired while moisture permeation waterproofness is desired, but the tentorium as a mountairt- 
climbing application etc. is excellent in softness, and does not have the good thing of foWmg 
nature though it is densely textured fabrics. 

[0005] K was easy to generate ignition to the tentorium which furthermore starts a synthetic 
fiber in the tentorium constituted as a main material at the time of cooking in tentorium in case 
of rainy weather, or alcohol lamp use of Nighttime, and the improvement was desired. 
[0006] 

[ProblemCs) to be Solved by the Invention] This invention conquers the above-mentioned trouble 
and offers the textiles which are supple though it is high-density, especially the polyester fiber 
textiles exceRerrt in fre retardarxiy wfwch could not be attained, and its marHActure approach by 
the conventtortel approach. 

[ooon 

[Means for Solving tfie Problem] tMs invention persons studied that soft densely texUred fabrics 
could be obtained by using super-thin yam with specific physical properties, as a result of 
repeating examination wholeheartedly, in order to solve the above-mentioned technical problem. 
That is, the first invention is densely textured fabrics wMch singte-yam fineness is the textiles 
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is not only hard coming to weave to high density, but waterproofhess will be inferior if it 
becomes tNcker tftan 0.7dtex{es). It is 0.6 or less dtexes preferably, and 0.3 or less dtexes are 
more desirable. 

[0018] It is required for the cover factor (OK) of the densely textured fabrics which consist of 
these super-thin multifilament to be 2400 or more. The cover factor as used in the Field of this 
inverrtion is the numeric value which substituted for the predetermined formula, was calcutated. 
passed through a yarn consistency and fineness, and totaled each value of a direction sf>d a 
latitudinal direction. Since a water resisting property is inferior in a cover Factor being less than 
2400, it is not desirable. It is 2700 or more more preferably and is 3000 or more still more 
preferably 

[0019] Moreover, as for the total firwness of the multifilament used For textiles, it is desirable 
that it is 30 - 200dtex. Since productivity [ in / that they are less than 30 dtexes / a siHt 
martufecture process ] becomes low and a manufacturing cost becomes high, it is not desirable. 
Moreover, since storabiKty will no longer be easy to be improved because a textile becomes thick 
if it becomes thicker than 200dtex(e8). it is not desirable. It is 40 - 120dtex more preferably, and 
is SO - 1 0Odtex still more preferably. 

[0020] although it is indispensable to use specific super-thin multifilament for a part of warp or 

woof as For the densely textured fabrics of this invention, if software nature and moisture 
permeation waterproofhess are taken into consideration — 50% or more of the whole — or it is 
desirable to use it for all warp and/ or alt the woof Moreover, you may use it for the part as 
commingled yam. 

[0021] The hardness multiplier of the densely textured fabrics of this invention must be 0.15 or 
less, the parameter with which the hardness rmiltiplier said by this invention expresses the 
relation between the flexurat rigidity by KES. and specific volume — it is — a compact textile 
usually like densely textured fabrics — specific volume — small — becoming (it becoming 
compact) — bending — hard — becoming (flexural rigidity — **** — it hearing — it becomiriK) 
— therefore, a hardness multiplier becomes large inevitably. That is, although the conventional 
densely textured hbrics were high-density therefore, the restraint of warp and the woof was 
strortg, and since the filarrtent of high intensity was used in order to raise the tear strength of a 
textile, the bending hardness of a textile remsirted as a technical problenL By this inventnn, it 
succeeded in obtaining the compact and soft densely textured fabrics which were not obtained 
at the former with the manufacture approach of fiber, or devising [ limiting the physical 
properties of the multifilament to be used to the predetermined range, and ] the processing 
approach of a textile further. As range where a hardness multiplier is desirable, it Is 0.10 or less, 
and is 0.07 or less still more preferably. 

[0022] It is desirable that the synthetic fiber fiber super-thin multifilament yarn used for tiiis 
invention is polyester, A terephthalic acid or naphthalene dicarboxylic acid is used as a main acid 
component and it is aimed at a kind of glycol and the polyester which uses as a main glycol 
component at least a kind of alkytene glycol preferably chosen from ethylene glycol, a 
trimethyleno glycol, and tetramethylene glycol in polyester here at least. 

[0023] Moreover, you may be polyester which replaced a part of terephthalic-acid component or 
naphthalene dicarboxylic acid component of other bifunctional carboxylic-acid components, 
and/ or may be polyester which replaced a part of glycol component of the above-mentioned 
glycol or other diol components other than a principal component. 

[0024] As dicarboxylic acid, oxalic acid, a malonic acid, a succinic acid, a gkjtaric acid, an adipic 
acid. A pimelic acid, a suberic acid, an azelaic acid, a sebacic acid. Oeccan dicarbojcyKc acid. 
Dodecane dicarboxylic acid, tetradecane dicarfaoxylic tcAd, hexadecarvo dicarboxylic acid, t, 3- 
cyctobutane dicarboxylic acid. 1, 3-cyclopentane dicarboxylic acid. 1. 2-cyclohexane dicarboxylic 
acid, 1. 3-cyclohexane dicarboxylic acid, 1, 4-cyclohexane dicarboxylic acid. 2, 5-norbornane 
dfcart>oxyjic acid. The saturation aliphatic series dicarboxylic acid illustrated by dimer acid etc. or 
these ester plasticity derivatives. The partial saturation aliphatic series dicarboxylic acid 
illustrated by a fiimaric acid, a maleic acid, the itaconic acid. etc. or these ester plasticity 
derivatives. An orthochromatic phthalic acid, isophthalic acid, a terephthalic acid, 5-'alkali metal) 



which come to use the synthetic-fiber super-thin multifilament yam of 0.7 or less dtexes to a 
part of warp and/or woof at least, and a cover factor OF is 2400 or more, and are characterized 
by a hardness multiplier srtisfying foRowinB the (1) type. 

Formub (1) Hardness miAiplier » the flexural rigidty (KF~cm2/cm} of the direction of wwp by 
CBT+BW)/(specific volume) <=0.15 BT:KES measurement flexural rigidKy of the direction of the 
woof by BWiKES measurement (^-cm2/cm) 
Specific volume (cc/g) 

CF=NTxDT1 / 2+NWxDW 1/2 — (1) — here — NTrwarp consistency (inch/) and DTiwarp 
fineness (dtex) CxO.9, NW: a woof consistency CinchA DWwoof fineness (dtex) x0.9[00O8]) 
Densely textured fabrics given in the first invention characterized by having the fwo retardarwy 
which syr*hetic-f»bor sup«~-thin multifilament yarn becomes from the polyester which comes to 
contain 500-50,000 ppm of Lynn atoms as the second invention. 

[0009] Densely textured fabrk:s given in either the first inventk>n characterized by water 
pressure-proof being more than 700mmH{s)2O as the third invention thru/or the second 
invention. 

[0010] How to manuhcture the densely textured fabrics which single-yam fineness is 0.7 or less 
dtexes as the fourth invention, and the priming contraction SHW is the textiles which come at 
least to use the synthetic-fiber tupvrWn multifilament yam wMch is 20% or less to a part of 
wvp and/or woof 5% or more, and a cover factor OF is 2400 or more, and are characterized by a 
hardness multipRer satisfying foNowinB the (1) type. 

Formula (1) Han^iess multiplier = the floKural rigidi^ (gF-cm2/onO of the du'ection of warp by 
(BT+BW)/(5pecific volume) <^.1S BT:KES measurement, flexural rigidhy of the direction of the 
woof by BW KES measurement (gf-cm2/cm) 

Specific volume (cc/ g) 

CF=NTxDT1 / 2+NWxDW 1/2 — CD — here — NTnwarp consistency (inch/) and DTiwarp 
fV>eness (dtex) CxO.9, NW: a woof consistency (inch/), DW:woof fineness (dtex) k0.9[0011]) The 
manufacture approach of densely textured fabrics given in the fourth invention characterized by 
performing shrink -proof»ig to the textiles by which weaving was carried out as the fifth 
invention. 

[0012] The manufKture approach of densely textured fabrics given in either the fourth invention 
ctaracterizad by the single-yam fineness which rate of strain extended more than by 203-1 as 
the sixth invention using the synthetic-fiber super-thin multifilament yam of 0.7 or less dtexes 
thru/or tho fifth invention. 

[0013] The manufacture approach of densely textured fabrics given in ettfier the fourth invention 
charactwized by the difference of the initial **** resistivity before and behind priming 
processing usir^ the synthetic-fiber super-thin multifilament yam of two or less [ 300kg / / mm ] 
as the seventh invention thni/or the sixth invention. 

[0014] The manufacture approach of densely textured fabrics given in either the fourth invention 
to which it twists as the eighth invention, and a muKiplier K (=TxD0.5;T is m ar>d a number of 
twist time / 0 (S TOTAfHIDESHITEKKUSU xO.9 of a synthetic-fiber super-thin multifilament line 
of thread) carries out throwing on 1000 or less conditions, and is characterized by carrying out 
weaving tfvu/or the seventh invention. 

[0015] The densely textured fabrics and its manufacture approach of this invention are exfrfatned 
to a dataU below. 

[OOltf] As for the densely textured Mrics of this invention, single-yam fineness is constituted 
from super thin muUfitament of 0.7 or leas dtexes by the parL What haa arranged the 
thermoplastic synthetic resin of two or more components for exemple, in the shape of a sea 
i sla nd, might be removed, and has arranged the sea component by tums in the shape of a 
radbtion using a specific sotvent. or carried out fiber split by heat treatment or physical 
processing is sufficient as this super-thin muttifilament However, for forming densely textured 
fabrics, a fiber split type is more desirable, and it is more desirable from the direction of the 
multifilament further obtained by the sin|^ oomponent spinning method needing neither solvent 
processing nor physical processing, but being able to make cost at a low price. 
[0017] The single-yam fineness of this super-thin rrtultifilament needs to be 0.7 or less dtexes. It 
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dkarboxylic acid, 1, 5-naphthalene dicarboxylic acid, 2. 6-naphthaiene dicarboxyKc acid, 2. 7- 
naphthalene dicarboxylic acid, 4, and 4'-b^^nyl dicarboxylic acid. - biphenyl sulfene dkarboxylic 
acici and 4 arKf 4 '4. 4'-b4>henyl ether dicarboxylic acid, 1 and 2-bisOihenoxy) ETANp, p'- 
dKarboxyKc acid, a PAMOIN acid. The aromatic series dicarboxylic acid illustrated by anthracene 
dwarboxyKc acid etc. or these ester plasticity derivatives are mentioned, and terephthalic-ackl 
and naphthalene dicarboxylic acid especially 2. and 6-r\aphthalene dicarboxylic acid is desirable 
among these dicarboxylic acid. As multiple-valued carboxylic acids other than these dicarboxylic 
acid; ethane tricarboxylic acid, propane tricarboxylic acid, butane tetracarboxylic acid. 
pyromeStic acid, Ufimellitic acid, trimesic acid, 3 and 4. 3'. 4 -biphenyl tetracarboxylic acid, these 
ester plasticity derivatives, etc. are mentioned. As a glycol, ethylene glycol. 1 , 2-propylene glycol. 
1. 3-propytene glycol, jetty RENGURI A call, triethylene glycol. 1. 2-butylene glycol, t. 3-butylene 
glycol, 2. 3-buty(erte glycol, 1, 4-butylene glycol, 1, 5-pentar>ediol, neopentyl glycol, 1,6- 
hexanedicrf, 1, 2-cyclohexane diol, 1. 3-cyclohex8ne did. 1. 4-cyclohexane diol, 1, 2-cyclohexane 
dimethanol, 1, 3-cyclohexane dimethanol, 1, 4-cyclohexane dimethanol, 1, 4-cyck)hexane JIETA 
Norian. 1. 10-deca methyterte glycol, t. t2-dodecane diot, a polyethylene glycol, the poly 
trimethylene glycol. Tho aliphatic series glycol illustrated by the polytetramethylene glycol etc., A 
hydb-oquinone, 4, and 4' -(hydroxy bispher>ol, 1. 4-bis(beta-hydroxy ethoxy) Ben ZEN, 1, a 4-bis 
(beta-hydroxy ethoxy phenyl) sulfone, the bis (p-hydroxy phenyl) ether, A bisCp-hydroxyphenyi) 
sulfone, bis(p-hydroxyphenyl) methane, 1, 2-bis(p-hydroxyphenyl) ethane, bisphenol A, The 
aromatic series glycol ilkistrated by the glycol which ethylene oxide added to Bisphenol 0, 2, 5- 
naphthalene diols. and these glycols is mentioned, and ethylene glycol and I, and 4-butylene 
glycol is desirable among these glycols. As polyhydric alcohol other than these glycols, 
trimethylolme thane, trimethylolethane. trimethylol propane, pentaerythritol. glycerol, hexane triol. 
etc. are mentioned. As hydroxycarboxylic acid, a lactic acid, a citric acid, a malic acid, a tartaric 
acid, hydroxyacetic acid, 3-hydroxybutyric acid, para hydroxybenzoic acid, p-C2-hydroxy ethoxy) 
berUEoic acid, 4-hydroxy cyckihexane csrboxylic acid, or these ester plasticity derivatives are 
mentioned. As cyclic ester, epsilon-eaprolactone, beta propiolactone. beta-methyl-beta 
propiolactorte, delta-valerdactorw. glycdide, a lactide. etc. are mentioned. As an ester plasticity 
derivative of a multiple-vahjed carboxylie acid or hyih-oxycarboxylic acid, these aMtyl ester, acid 
chloride, an acid anhydride, etc. are mentioned. As for the polyester which consists of above- 
mentioned dicarboxyHc acid components and diol components, in this irtventimi. it is desirable 
that more than 80 mol % of the repeat unit is especially an ethylene terephthalate unit or 
ethylene n^thatate. 

[0025] Moreover, in these polyester fiber, the additive of a small amount of polymer of other 
artHtration and antioxidant, an antielectric agent, a dyeing amelioration agent a color, a pi|^ent, 
a Hatting, and others may contain. 

[(X)26] Furthermore, it does not matter at all even if it perForms physical and chemical 
processing for functional grants, such as deodorization. antibacterial, moisture absorption, aroma, 
antielectricity. and water repellent, to the densely textured fabrics in this invention at a back 
process. In that case, in order to prevent fire retardancy falling, flame-proof finish can also be 
performed further, 

[0027] Moreover, as For the synthetic fiber fiber super— thin multifilament yarn used for this 
invention, it is desw'able to contain the Lyrm atom, it is added as phosphorus compounds 
expressed with the fallowing gerwrat formula, and copolymerization of the Lynn atom is earned 
out to polyester. Phosphorus compounds are corrvourKls whidi can react with dtcsfboxylic acid 
and diol which are tfw constituent of polyaster, and can be copolymerized in polyester. A 
compourKf desirable in these phosphorus compounds is a compound w^ich can introduce the 
Lynn atom into the side chain and/or end of polyester, and even if it uses this compound 
independently, respectively, and it uses it for coincidence, it is not cared about at all. however. 
*♦** For compounds which introduced the Lynn atom into the side chain in the viewpoint of 
disturbing the orientation of a chain and reducing the elastic modulus of fiber For the soFt 
improvement in aesthetic property of woven knitted goods — things are more desn-able. 
[0028] 
re I, il 
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I 



P-CH,CH.-COOH 



[0029] 
[Formula 2] 



R^O-P-R.-C- OB, 



.p-CH,CM,-COOH 



[0030] Furthennore, the compound of 
the compound of a senoral fbrmuta (1). 
[0031} 
[Formula 3] 



^P-CHaCHa-COOH 



following a-beta is mentioned as a concrete compound of 



P~CK,CH|COOCHi 



P-CH,CH|-COC,Hi 



P-CH,CH,COOCH. 
I 



O CH, 

j-^H-CHi-COOH 



O CH* 

i-CH-CH,-COOCH, 
I 



|-CHaCHsCOOCH,CH.OH <J) 



[0O33] 
[Formulas] 

<IMG SM>VNSAPn'MP2/wab536/IMAGEy20070124t3132051844$«r WIOTH^'STe' 
HEIGHT=''554" ALT='ID=000006'> 



[0034] 
[Formula fl 



^P-CH|CH,COOC|Ht 



[0032] 
[Formula 4] 
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.^-CH-COOC,H, 
I < 

O CH,COOC.H. 




> COOC,Ht 
-CHtCH 



-^-CH-COOCH, 
I I 

O CM,COOH 



-CH.CHCOOH 



-CK,CHCOOCHaCH«OH 

I 

CH,COOCH,CHtOK 



^-CH,CHCOOCH, 

n 



CH,COOCK, 



[0035] 
[Formula 7] 



^^-CH,CHCOOCHj-^H^-CH,OH 
O CH,COOCH,-^H^-CH,OH 



[0036] 
[Formuts 8] 
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CK,OH 
; kHOH 



CH|CKCOOCH,CH.OH 
CH,COOC[ltCH|OH 



^-CH,CHCOOCH,CH,OH 
i CH,COOCH,CH,OH 



[0037] The content of the desirable Lynn atom of copolymerized polyester used for the fire- 
resistsnt polyester woven knitted goods in this invention is 500-50,000 ppm. It is hard to come 
out of s fatOng of soflwar*. when the fre-resistant engine performance is not onty inferior in it 
beins less than 500 ppm, but it becomes easy to carry out orientation of the chain and the 
ebstic modulus of fiber improves. Moreover, since the melting point of a polymer fells remarkably 
since ttie amount of copdymeriration of the phoephonis oompomds containing the Lyrm atom 
will increase if It exceeds 50,000 ppm, artd the reinforcement of about [ that spinning becomes 
difficult ] and f^r also faNs, it is not desirable. It is 1,500-30.000 ppm more preferably, end is 
3.000-10,000 ppm much more preferably. 

[0038] h is desirable that false twist processing is performed to the synthetic-fiber super-thin 
multifilament yam used for the densely textured fabrics of this invention. Even rf it makes rt 
densely textured fabrics by performing felse twist processing, the softness which is the purpose 
of this invention is improved further. Moreover, two or more sorts of multifilament fi'om which 
the rate of a heat shrink differs mutually lengthened and arranged the above-mentioned 
multifilament yam. and it coukl be interwoven by weMmown means, such as doubling and 
twisting or an air confounding. 

[0039] It is 500 or less pieces that the number of twisU per meter is tOOO or less pieces at the 
synthetic-fiber super-thin muKifilament yam used for the densely textured fabrics of this 
invention desirable still more preferably, and the flat yarn of a non-twisted condition is 
substantially the most desirable to the extreme. Here, positive ** accordmg that it is in a non- 
tmsted condition substsntiaRy to throwing etc. is rwt given, but the condition that only ** which 
are not meont. such as are given is said. 

[004CO As for the densely textured Mrics of tMa invention, it is desirable that water pressire- 
proof is more than 700mmH(s)2O. It can use suitaUy that water pressure-proof is more than 

700mmH(s)2O as rain gear as a tentorium grourtd. It is more than 1000mmKs)2O more 
preferably. As a policy which raises water pressure-proof. performing water repellent finishing is 
preferably adopted as caterxlering, one side, or both sides. Es|»ctally since makes specific 
volume small and calendering tends to harden a textile, it needs to be careful of it and it needs 
to carry out corxlitioning according to each textile brand. 

[0041] The densely textured fabrics of this imention can be obtained because the priming 
contraction SHW uses 20% or less of synthetic-riber multifilament 5% or more as the 



manufacture approach of this invention. The amorphous chain contracted by priming processing 
with part mileage with the high d^ee of crystaHinity of fiber since there are few rates of the 
amerphism section as priming contraction is less than S% also decreases. That is. sirtce the initio 
elastic modulus is stW high even if it is after priming processmg, rigidity becomes high to bending 
oF a textile in micro, and the soft textiles made into the purpose of this irtvention become are 
hard to be obtained. Moreover, if priminK contraction exceeds 20%, in order to corrtract as fiber, a 
Kne of thread becomes easy to exist in the ^>ape of a stra^ht lirte mthin a textile. It is 7S - 18% 
more prefiBrri>)y, and is 9% - 15% much more preferably. Generally, the bending softrwss of 
tnttiles is related to the rate of crimp in textiles, the rate of crimp is small, that is, as for the 
fiber wlwch exists in the shape of a straight fine, rigidity becomes high to bending. Since the tine- 
of-thread length who exists m the fixed die length of textiles is large, it is generous to the 
bendmg direction that the rate of crimp is h«h, and it can make flexural rigidity low in macro. 
[004^] Shrink-proofing is preferably employable as the manufacture approach of this invention. 
The textiles of tWs invention are bent by lettir« the shrink-proofing machine which makes a 
Sanforizing machine representation pass, and serve as a soft textile. Although usually given after 
the dyeing final set, as for shrink-proofing, it turned out that unexpected effectiveness is 
acquired by carrying out in a gray-goode phase, ie., before relaxed, this time. As the name 
suggests, shrink-proofing is perfbrmed in the cubnirwtion <rf processing, in order to prevent 
contraction. However, when 0«y goods were processed with the shriwfc -proofing mechine before 
a set and relaxed heat started textiles, it became textiles with the big rate of crimp rather than it 
processed it in the usual sequence. When it let gray goods pass to tfw shrink-proofing machine 
as tfes reason, it became that to which the gestatt of crimp already clarified by the textile in 
front of relaxed, and if this is relaxed, warp thinks that what has a larger rate of crimp than gray 
goods with the usual straight warp wiH be obtained, in order that contraction stress may work in 
the direction of the crimp currently formed 

[0043] Moreover, it turned out that the effectiveness shows up notably by heating a cylinder 
xwiti the temperature of a textile became also in the shrink-proofing beyond glass point 
temperature. Atthough the effectiveness is smaH in the textile which carried out the dyeing set 
ewt if it charts some temperature of a heating cylinder, it is thought that the effect of vay 
goods of the molecule which runs by tow temperature was large, and they became the 
compression contraction operation with still more mechanical it and the union **♦♦♦♦ crimp 
formation effectiveness since heat treatment was not performed. 

[0044] It is desirable to carry out the rate of strain at the time of extension (deformation 
veloei^} more than 20S-1 as a manufeoturing metfwd of the syrAhetic-fiber Hament used for 
the tmitifes of this invention. ** which lengthens the rate of a feed roHer (R1) from the rate of a 
draw roSer (R2) with the rate of sto-ain said here. ** |n the dratance between &wn rollers (U. and 
is caned for by the degree type. Formule Rate of strain =(R2-R1}/L [004$! It is that relexation 
has taken place to extension and coinciderwe as a des^iption in extension of a common 
macromolecule. If the rate of strain at the time of extension are less than [ 20S-1 ]. the 
relaxation rate of a molecule will have balanced moderately to an extension rate, and there is an 
inctimtion which becomes that in which the list of the chain in fiber was ready. Where a chain is 
k>cated in a Una. it is thought that the rigidity over the direction of bending of a filament 
becomes hi^. and it is r>ot suitable for attair>ing the purpose of this invention. Conversely, if the 
rate of strain at the time of the extension which are the suitable conditions for this irwention are 
mere than 20S-1, it will become easy to produce a defect along a chain in fiber, without the 
rearrangement of a chain prt^essing smoothty to an extension rate. The defect of the list of a 
tAwin here means the chain which carried out orientation in the different direction from a fiber 
axis, and the amorphism part which was not aUe to be crysteNized. Although the defect of the 
Kst of a chain is the cause of main of a fel on the strengtK reguter ****** of a chain decreases 
in herd [ sli^ / with the defect ]. srtd tt is thought that the rigidity over the direction of bending 
of ftt>er becomes km. It is more then 23S-1 more preferably, and is more than 25S-1 still more 
preferably. What was manufactured by the stw spinning extending method as an approach of 
carrying out rate of strain more than 20S-I is desirable from the field Kke a feciKty, and cost 
The step spinning extending method here means the approach of rolling rowid. after extendmg 
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continuously, without once rolling round the spun line of thread. 

[0046] It is desirable thst tt»e difference of the initial ♦**• resistivity before and behind priming 
processing uses 50-400kg /of synthetic-fiber super-thin multifilament yarn of 2 mm as the 
marHifacture approach of tiie textiles of this invention. Generally, initial **** resistivity becomes 
small with relaxation of the chain by priming processing. As for the textiles obtained in order to 
contract lineariy [ contraction of a line of thread is large and / the line of thread in a textile ]. if 
the flexural rigidity of a textile becomes lerge since crystallization of a line of thread is 
progressing with [ the first stege •♦** resistivity before and behind priming processing ] tv*o 
[ less than / 50kg //mm ], and it becomes larger 400kg/mm than 2 preferably, it becomes 
[ flexural rigklity ] large and is not desirable. 75-300kg /is [ mm ] 2 more preferably, and 100- 
200kg /is [ mm ] 2 much more preferably. 

[0047] As the manufecture approach of the textAes of this invention, the twist muKvlier K 
carries out throwing on 1000 or less conditions, and it is desirable to carry out weaving. If the 
twist multiplier K exceeds 1000. sirtce water pressure-proof will become km, it is not desirable. 
A twist multiplier is 800 or less more prefarri)ly, and is 600 or less much more preferably. 
[0046] The copolymerized polyester preferably used for manufacture of the fiber used for the 
densely textured fabrics of this invention For example, a polymerization can be carried out by 
welt-known approach which is indicated by JP ,55-41610,6. A general single con^nent spirming 
method is adopted. From a spinneret this copolymerized polyester with a meHing extruder 
Discharge, After carrying out melt spinning and winding in 1 500m a part for /-, and 4000m range 
for /in taking over rate, Or without winding, by extending continuously, the single component 
spinning method here which can be acquired takes over one kind of polymer with discharge and 
the roller after cooling from one orifice, and is the ****** approach. As for spinning temperature, 
it is more important than the temperature set up in the usual melt spinning to set up low 10 
degrees C - 30 degrees C. and. as for the set temperature at the time of extension of low 
contraction yam, it is stilt more desirable to make it 140 degrees C or more 1 60 more degrees C 
or more 190 degrees C or less. At less than 140 degrees C. contraction does not faH but target 
yam is hard to be obtained. Conversely, if it exceeds 1 90 degrees C. since the dirt of the godet 
roller by spinning oils or the problem of emitting smoke occurs, it is not desirable. 
[0049] If it is densely textured febrics using the multifilament obtained by the single comporwit 
spinnng method, since ^cial solvent processing is rtot needed by post processing, cost 
becomes cheap. Moreover, although it will be eesy to become whet enlarges space in textilea and 
is inferior to moisture permeation waterproofness with the elutton of the sea component at the 
time of solvent processing if the multifilamertt obtained with compound spinning is used, the 
dertseiy textured fabrics obtained by the single component spinning method do not need such a 
process, but can make space in textiles very small. 

[OOSO] Hereafter, although an example explains this invention to a deteil further, this invention is 
not limited to these examples. In addition, the measured value of an example followed the 
following approach 

[0051] (Textile property) KES (the Kawabata( second Evaluation System for Fabrics)-F82 pure- 
bending testing machine (KATO tech incorporated company make) was used.) The charge of a 
sample offering considered as die length of 20.0cm. and width of face of 20.0cm. grasped the 
sample by the chuck with a spacing of 1cm, the range of it is curvature K=-2.5-+2.5 (cm-1), it 
performed the pure-bending trial by the deformation velocity of 0.50 (cm-I). and searched for 
flexural rigidity (B). 

[0052] (Specific volume) The sample was cut off in the circle configuration so that area mi^t be 

set to 2 from a textile 4cm. and with the compression ela3ti<»ty test machine (product made 
from MAEDA MFG CO.), where the load of the load of I g/cm2 is canied out, the thickness Cm) 
of a textile was measured, and from metsuke amount (g/m2), it is in a degree type and asked. 
Specific volume (cc/g) = thickness/the amourrt of superintendent officers [0053] (Initial **** 
resistivity) A part for 200nwn of gage lengths and crosshead speed 200mm/performs a tension 
test in the tensilon by the cage en tech company, a part for chart speed 500mm/and the 
tension-displacement curve of five measurement sizes recorded by full-scale 400cN are 



estimates. 

[0054] (The number of real twists) A line of thread with a die length of SOcm is set to a twist 
testing machine, where yarn is inserted into the left-hand side chuck of a twHst testing macNne, 
yam is inserted in a right-hand side chuck, and yarn is inserted where the toad of 0.03 cN/dtex 
is applied. A twist testing needle is put into the left-harKi side of yam, and a line of thread is 
bisected. A right-harKi side chuck is roteted the twist direction and reversely, untwisting is 
carried out and it a^s for a rotational frequency until a twist testing needle can move to the 
right end section of yam. This is repeated 10 times, end the average is converted into per m artd 
evaluated. 

[005$! (Water repellence) It measures according to JIS L-1092 spray method. 

[005$] (Water pressure-prooO It measures according to a JIS L-1092 low water pressure 

[00571 (Priming contraction: SHW) It measures aecorcfog to JIS-L1013. (Fre retardancy) tt is 
based on A-verston JIS L[ in the 1999 fiscal year 3-1091 1 taw (4S-degree microbumer) — it 
applied correspondingly and the fire-resistant trial was carried out 

[0058] (Example 1) Spinning was carried out using polyethylene terephthalate, and after the 1st 
godet roller which rotates with 2800m peripheral speed for /took over, without once windng, the 
Kne of thread was exterKled through the 3rd godet roller heated by 155 degrees C to the 2nd 
ffMfet roHer pan heated by 90 degrees C on condition that 1.65 times as marty draw mapiification 
as this and rate of strain 31s-1. and obtair»ed 84decitex 360 filaments by scraping off to it. The 
physical properties of the obtained Ime of thread are shown in Table 1 , 

[0059] ** of the direction of 400 S/m was given to this fttament, and it considered as warp, and 
used for warping, the water jet which doubles these two filaments by m in 200 times /'by loft- 
har>d lay, uses it as the woof, and is usually used for garments — weaving was carried out with 
the plain weave as warp tension 0.3 CN/dtex using the weaving machine. The open soaper which 
is a continuation refinement machine refined the obtau^ed textiles, ar>d it dried using shrink 
surfer Dreier. A shrink surfer's rate of overfeeding was set up to 20S, and passed through 
textiles, and the direction was made to contract it enough at this time. It preset at 190 degrees 
C by the heat setter after that, and dyeing and reduction cleaning were performed with the 
conventional method using the nozzle loess dymng machirw of Nissen. Water repellent finishing is 
performed by the following formula after dyeing and desiccation. Padding desiccation was carried 
out at pickup 55%, and the cure was performed to serve also as a final set at 1 70 degrees C. 
Asahi guard LS 317 (fkjorine system water repellent) 8%soln. DIREKU toll EX ( *»***JM* -proof) 
ISsoln. isopropyl alcohol The SANFO rise machine perfbrmed shrink-proofing at 100 degrees C 
after that [ 3%soln. ], and it finished by performing calendering, havir^ applied the load of 180 
kg/cm at 170 more degrees C. The property of this ground is shown in Table 1 . 
[OO60] The obteined textiles are [0061] from whit^ it excelled in the water resisting property, 
and it bent and the thing of soft aesthetic property was obtained. Use a terephthalic acid as a 
carboxylic-acid component, and ethylene glycol is used as a glycol component. (Example 2) 
Spinning of the Lynn content compound Cx) of (♦♦ 1 ) is carried out using the Lynn content 
copolymerization polyethylene terephthalate which carried out copolymenzstion so that the Lynn 
atom content might be set to 6000 ppm. After the 1 st godet roller which rotates with 3300m 
peripheral speed for /takes over, to the 2nd godet roller pan heated by 90 degrees 0, a line of 
thread, without once winding tt extended through the 3rd godet roller heated by 150 degrees C 
on condition that 1.45 times as many draw magnification as this and rate of strain 25s-1. and 
lOOdecitex 180 filaments were obtained by scrapir^ off. The physical properties of the obtained 

line of thread are shown in Table 1. 

[0062] ** of ti>e direction of 400 S/m was given to this filament and it considered as warp, and 
used fw warping, the water jet which doubles these two filaments by m in 200 times /by left- 
hand lay. uses it as the woof and is usually used for garments — weaving was carried out with 
the plain weave as warp tension 0.3 CN/dtex using the weaving machine. Before refinement 
processing, the obtained textiles used the SANFO rise machine, made the cylinder temperature 
100 degrees C. and performed shrink-proofing. The open soaper which is a shrink-proofing 
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rate of overfeeding was set up to 10V and passed throu^ textiles, and the direction was made 
to contract it enough at this time. It preset at 190 degrees C by the heat setter after that, and 
dyeing and reduction cleaning were performed with the conventional method using the nozzle 
loess dyeing machine of Nissen. Water repellent finishing is performed by the fbttowing formula 
after dyeing and desiccation. Padding desiccation was carried out at pickup 55%, and the cure 
was performed to serve also as a final set at 1 70 degrees C. 

Asahi guard LS 317 (fluorine system water repetlenO 8%sotn. DIREKU toll EX (*******+-proof) 
1%soln, isopropyl alcohol It finished by performing calendering, having applied the load of 180 
kg/ cm at 170 degrees C after that [ 3Ssoln. ]. The property of this ground is shown in Table 1. 
[0063] The obtained textiles bend [ excel in a water resisting property and ] and were soft, and 
the fire-resistant trial by A-version JIS L[ in the 1999 fiscal year ]-1091 1 law (45-dcgrBe 
microbumer) was also passed. 

[0064] (Example 3) Spinning was carried out using polyethylene terephthalate. and after the tst 
godet roller which rotates with 2600m peripheral speed for /took over, withoiA once windrng. the 
tine of thread was extended throi«h the 3nl godet roller heated by 170 degrees C to the 2nd 
godet roller pan heated by 90 depves C on condition that 1 .55 times as many draw magnifieation 
as this and rate of strain 24s-1, and obtained 78decitex 216 fitaments by scraping off to it The 
physical properties of the obtained Kne of thread are shown in T^le 1. 
[0065] False twist processing was carried out with the conventional method at this filament 
using Mitsubishi Heavy industries ST 6, and 1 heater type false twist finished yam was obtavied. 

of the direction of 400 S/m was given, and it considered as warp, and used for warping, the 
water jet which doubles these two filaments by m in 200 times /by left-hand lay, uses rt as the 
woof, and is usually used for garments — weaving was carried out with the plain weave as warp 
tension 0.3 CN/dtex usmg the weaving machine. The open soaper which is a continuation 
refinement machine refined the obtained textiles, and it dried using shrink surfer t^ier. A shrsik 
surfer's rate of overfeeding was set up to 20S. and passed through textiles, and the direction 
was made to contract it enough at this time, ft preset at 190 degrees C by the heat setter after 
that, and dyeing and reduction cleaning were performed with the conventional method using the 
nozzle loess dyeing machine of hfissen. Water repellent finishing is performed by the foHowing 
formula after dyeing and desiccatian. Padding deaiccation waa carried out at ptckup 55%, and the 
cure was performed to serve alao aa a final aet at 170 depees C. 

Asahi guard LS 317 (fluorine system water repeHenO 8%solr». DIREKU toll EX <********-prooO 

ISsoln. isopropyl alcohol It ftrtished by performing calendering, having applied the load of 180 
kg/cm at 170 degrees C after that [ 3%soln. ]. The property of this ground is shown in Table 1. 
[0066] h excelled tn the water resisting property, and the obtained textiles were bent and were 

soft 

[0067] (Example 1 of a comparison) Spinning was carried out using polyethylene terephthalate, 
and after the 1st godet roller v^ich rotates with 33O0m peripheral speed for /took over, without 
once wir>ding, the lirw of thread was extended through the 3rd godet roller heated by 1 80 
degrees C to the 2nd godet roller pan heated by 90 de^ees C on condition that 1 .65 times as 
many draw magnification as this and rate of strain 473-1, and obtained 84decitex 72 Blaments by 
scraping off to it The physical properties of the obtained line of thread are shown m Table 1 . 
[0068] ** of the direction of 400 S/m was given to this filament and it considered as warp, and 
used for wsrping. the water jet which doubles these two filaments by m in 200 times /by left- 
hand lay, uses it as the wocf, and is usually used for garments — weaving was carried out vwth 
the plain weave as warp tension 0.3 CN/dtex using the weaving machirte. The ground was 
finished by the same approach as an example 3 after that The property of this ground is shown 
in Table 1. 

[0069] It did not contract enough at the time of dyeing and finishing, and the obtained textiles 
did not become high-density. It bent and it was hard and inferior also to water pressure-proof. 
[0070] (Example 2 of a comparison) Spinning was carried out using polyethylene terephthalate, 
and after the 1st godet roller which rotates with 3000m peripheral speed for /took over, without 
once winding, the line of threed was extended throu^ the 3rd godet roHer heated by 130 
depees C to the 2nd godet roller pan heated by 90 degrees C on condition that 1.65 times as 



many draw magnification as this and rate of strain 33s-l, and obtained 84decitex 108 filaments 
by scraping off to it The physical properties of the obtained tine of thread are shown in Table 1 . 
[0071] False twist processing was carried out with the conventional method at this filament 
using Mitsubishi Heavy industries ST 6, and 1 heater type false twist fint^ied yam was obtained. 
■•^ of the direction of 400 S/m was 0ven, and it considered as warp, and used for warping, the 
water jet which doubles these two filaments by m in 200 times /by left-hand lay. uses it as the 
woof, and is usually used for garments — weaving was carried out with the plain weave as warp 
tension 0.3 CN/dtex using the weaving machirw. The obtained textiles were finished by the same 
approach as an example 3. 

[0072] Although the obtained textiles were hi^-density, they were bent and were hard. 
[0073] 

[Table 1] ^_^^^_^^___„™_»_ 
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[0074] 

[Effect of the Invention] According to this invention, though it is densely textured fabrics, the 
textiles which bent and were excellent in the soft water resisting property can be offered, and it 
is suitable for materials, such as not only a common garments application but s wiper, and the 
thing excettent in ospeciaRy fire retardancy can be used especially suitable for the tentorium for 
mountain climbing. 
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